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D iffraction of khser beam s w ith am plitude modulations
passing serrated apertures
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Based on the Huygens Fresnel diffraction ntegral the diffractbn of hser beans with anpliude m odulations

Abstract
passing serrated apertures is stud ied and canpared w ith hard-edged circular apertures numerically Furhem org the effect of

aperture paran eters on the diffraction characterstics of hser beanswith anplitudemoduhtions & also analyzed It & shown that

while mantanng a relatively laige fill factor the use of serrated apertures can suppress the diffraction modu htions of ax ml

intensity and reduce the nonun ibm ity of transversal mntens iy d strbutins
hser optics laser beam s with an plinde m odulations serrated apertures d iffraction modu laton
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Fig 1 Axial ntensity dstrbutions of a laser beam w ith anplind e moduler

tions diffracted versus Fresnel number F
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Fig 2 Transversal mtensity distrbutions of a hser bean with amplitude
modu htions diffracted by a hardedged circular aperture w ith a, =
Q0 4mm(—) and by a serrated aperture witha = ay/ 1+ Q 05 x
sin( 300)sin( )] ( °°°), ¢=1 /2

: . L
Q2 .1

ao= Q 4mm ( la)
sin(500) sn(50)](  1b)

2

2 2
2= 20@0 0,=

a=ao[ 1+ Q 05x%

F )
F ,
2
ap= Q 4mm a=aop[ 1+ 0 05sin( 500) x
sin( 50) ] , 2a F=15 2b
F=135 2 ,
, 2a f.=023f,=0Q41



52 2006 2

2b  f,=0Q2Qf.=043

3 a= ay X
[1+ 0 05sin( 500) sin( 50) | F=15
., 3a 0.=02 3 0.=04 i
o,
12 14 . ’ 0 a1
127, a ) f
4 a=a [ 1+
Bsin(m,0) sin(m,0) ]
F , 4a  B=0.03m;=5Q0m,= 3 4b
B=Q 03mi= 1Qm,= 1 4¢  B=Q 03m,= 5Q
T m,=10 4a 1b , B ,
00 02 04 06 08 10 12 14 F
P’ :
, : B
Fig 3 Transversal itensiy dstrbutions at the position F = 15 of laser
beansw ith am plitude m odu bitions diffracted by a serrated aperture 4h dc 1b s My, M2
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Fig 4 Axial itensity distributions of a hser bean w ith an pliude m oduhtions diffracted by a serrated aperture wih a= ao/ 1+ Bsin(m 0) sin(m,0)] versus

F resnel number F/
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Fig 5 Transversal mtensity distrbutions at the positon F = 15 of a laser
beansw ith amplitude modultions diffraced by a serrated aperture
wih a= ay[ 1+ 0 05sin(m,0) sn(m,0)] for different values of
®= 0(— ) and =T /100 ( °°°)

a=ap[ 1+ Q0 5sin(m,0) x o o
. [ 1] SEGMAN A E. Lasers [M]. Calibmia Unuwersiy Science Books
sn(m.0) ] F=15 ® 1986 712~ 743
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Fig 10 M icrostructure of the quenching layer after he hser treament
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